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(§) A method for obtaining hollow forgings by radial 
forging of continuous blanks, where the generatrix 
AA of the surface of the edge of the continuous 
blank (1) is oriented along the longitudinal axis CC of 
the working surface of the pressing block head, is 
swaged In a, radial direction by nneans of at least one 
pair of the pressing block heads (3) first in one 
direction with its subsequent rotation along its lon- 
gitudinal axis 00 anu/'or movement in the axial di- 
rection GO, is swaged in another radial direction at a 
deformation degree within 3-8 % of the current 
cross-sectional dimension of the blank (1), as a 
result of which the width of the contact surface 
equals roughly 0,121-1.124 of said current dimen- 
sion of tho blank (1 ). 
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of products sizes, as well as wide range of steel 
grades. 

There's known one more method of forging a 
long hollow blank with the help of a radial-forging 
machine (see. for instance, an article "Long and 
continuous forging machines, development and 
field of application", H.Hojas, Metals Technology, 
December, 1979), The initial blank of round or 
polyhedral cross-section is first heated then fed 
into the interspace of the forging tools without its 
rotation. The blank is swaged in the interspace of 
the forging tools, at maximum deformation rate of 
more than 10%, in turn, first with four forging tools 
moving simultaneously radially and to blank's axis 
and then, during the back stroke of the said four 
forging tools, the blank is swaged, at maximum 
deformation rate of more than 10%. with the next 
four forging tools moving simuitaneousty radially 
and to blank's axis. When the forging tools accom- 
plish their back travel the blank is moved in the 
axial direction with the help of rollers. The above 
mentioned operational cycle is repeated over and 
over reducing the blank to the required sizes of the 
final cross-section. However, as a result of radial 
forging of the initial blank, according to the above 
described method, a long solid forging is obtained, 
that is to say. the noted method doesn't make it 
either possible to produce a hollow forging. From 
this» there follow all complications related to the 
subsequent drilling of long solid forging and so on. 

According to other method of forging a long 
solid blank with the help of a radial-swaging ma- 
chine (see, for instance, an advertisement leaflet of 
"Andritz" company, Austria, "Hydraulische 
Schmledemaschine", Type SMA. Graz-Andritz, 
Austria. A 017101 20q0d-84) the initial blank of 
round or polyhedral cross-section Is heated first, 
then is set up into the chuck head of manipulator 
and fed into the interspace of the forging tools 
being simultaneously rotated. Two forging tools, 
moving toward each other, swage the blank in 
radial direction. During the intervals between the 
swagings, when the forging tools accomplish their 
back travel, the blank is rotated around its longitu- 
dinal axis and moved lengthwise with the help of 
manipulator. During the next working stroke the 
forging tools swage other portions of the blank and 
so on. The above mentioned operational cycle Is 
repeated over and over swaging the blank length- 
wise to the required sizes of the final cross-section. 
The configuration of the forging tools for producing 
fcrgings of round cross-section is chosen in the 
form of radius or V-shaped. However, as a result of 
radial forging of the initial blank by this method a 
long solid forging is obtained, that is to say, the 
considered method doesn't make It either possible 
to produce a hollow forging. 


Thus, none of the existing known methods of 
radial forging doesn't make it possible to obtain 
long hollow forgings directly in the process of ra- 
dial forging of solid blanks. 

5 

Description of invention 

The goal of this invention is to create a method 
of obtaining long hollow forgings by radial forging 

10 of solid blanks. 

This task is solved through the fact that the 
method of obtaining hollow forgings by radial forg- 
ing of solid blanks, according to the invention, 
resides in the following: the generatrix of cylindrical 

16 surface of solid blank or the edge of polyhedral 
solid blank is oriented along the longitudinal axis of 
the working surface of a forging tool and the blank 
is swaged in radial direction with the help of at 
least one pair of forging tools first in one direction, 

20 whereupon the blank is rotated around its longitudi- 
nal axis and/or moved in the axial direction and 
then it is swaged in another radial direction at 
deforrnatlon rate set up with every swaging ap- 
proximately within 3-8% of the current cross-sec- 

25 tional dimension of the blank with the result that the 
width of the contact surface is approximately within 
0.121-0.124 of said current cross-sectional dimen- 
sion of the blank. 

It gives an opportunity to obtain long hollow 

30 forgings in the process of radial forging of solid 
blanks. 

It is possible after moving the blank in the axial 
direction to swage it first and then turn and swage 
again, and move back in the axial direction. 
35 It ensures obtaining, in the process of radial 
forging, a chamber in the axial zone of the solid 
blank only partly lengthwise. It is useful when using 
a simple and Inexpensive manipulator. 

If there are several pairs of forging tools creat- 
40 ing the working zone, it is expedient to make 
swagings of the blank with every pair of forging 
tools alternately. 

This technique makes It possible to increase 
the productivity in the process of accomplishing all 
45 the enumerated operations. 

It is advisable to make the turning and/or the 
movement of the blank in its axial direction after 
alternate swagings with all pairs of forging tools. 
This technique relieves manipulator's assem- 
50 biles of the load created by the torsional moments 
of force and reduces the rotation speed of Its 
clarnping head. 

When forging the blanks of materials with high 
strength, for instance of steel, it is expedient to 
56 heat the blank first to the forging temperature be- ' 
tween limits 0.65 and 0.80 of the material's melting 
point on Kelvin scale. 
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deformation rate when the above mentioned oper- 
ational cycle fs going to be repeated for subse- 
quent expansion of axial chamber 5. The described 
operations can be done, for instance, only at por- 
tion M (Fig. 4) of blank's 1 length where it is 
necessary to obtain the axial chamber. 

Deformation rate € is assigned within approxi- 
mately 3-8% of current cross-sectional dimension E 
of blank 1 . As a result of such swaging the width of 
the contact area element happens to be within 
0.121-0.124 of above mentioned current cross-sec- 
tional dimension £ of blank 1 . Here, the lower limit 
of deformation rate €i =3% (with the result that 
width of contact area element 4 constitutes 
ei =0.121£) stems from the fact, that at lower 
deformation rate the plastic deformation is localized 
in surface zone 6 (Fig. 8) of blank 1, it doesn't 
reach the axial zone where tensile stresses o do 
not exceed the elastic limit of blank 1 material. 

With deformation rate € > 3% the plastic de- 
formation reaches axial zone of blank 1 (Rg. 9). 
herewith width of contact area element 4 con- 
stitutes e2>0.121E and under this ratio of dimen- 
sions in the axial zone of blank 1 there act tensile 
stresses o reaching beyond to tensile strength of 
blank's 1 material and leading to metal's decon- 
solidation. 

The upper limit of deformation rate €3=8% 
(with the result that width (Fig. 10) of contact 
area element 4 constitutes 63 =0.124E^ stems from 
the fact that although the plastic deformation 
reaches the axial zone, however, under this ratio of 
dimensions tensile stresses a do not exist in the . 
axial zone of blank 1 and metal's deconsolidation 
doesn't take place. 

During forging blank 1 when contact area ele- 
ments of width F are more then 0.1 21 E. and less 
than 0.124E tearing the internal layers of blank's 1 
material takes place as well as growing the axial 
chamber with presenting the Continuity of the rest 
part of blank's 1 thickness. 

When forging tools 3 (Fig. 11) accomplish their 
back travel in direction of arrow D' blank 1 can be 
moved along axis OO in direction of arrow K and 
then swaged In some other radial direction (ailong 
axis /-/, Fig. 3). The mentioned operations are 
repeated over and over. After having made swag- 
ings at portion M of blank's 1 length, where It Is 
necessary to obtain the axial chamber, the blank is 
turned around its longitudinal axis OO in direction 

cycle is repeated again. 

When forging tools 3 accomplish their back 
travel in direction of arrow D' (Fig. 4) blank 1 can 
be turned around its longitudinal axis OO in direc- 
tion of arrow G and moved along axis in direction 
of arrow K(Fig. 11) and then swaged in some other 
radial direction (along axis Fig. 5, or along 


axis /-/. Fig. 3). 

The mentioned operations are repeated swag- 
ing blank 1 around its all periphery. 

Initial solid blank 1 can be a polyhedron in its 
5 cross-section, for instance, a square (Fig. 12). 

In this case edge B^B^ (Fig. 12) of polyhedral 
blank 1 is oriented along longitudinal axis CC of 
the working surface of forging tool 3 and swaged in 
radial direction with a pair of forging tools 3 in 
10 direction of arrow D at deformation rate e of current 
cross-sectional dimension E of blank 1. As a result 
of swaging there on blank 1 (Fig, 14) appear con- 
tact area elements 4 with width F|. constituting 
value e (0-121<e<0.124) of above mentioned cur- 
75 rent cross-sectional dimension E of blank 1 (Fig. 
13). 

When forging tools 3 accomplish their back 
travel in direction of arrow D' (Fig. 14) blank 1 can 
be turned around its longitudinal axis OO In direc- 

20 tion of arrow 6 and oriented by its adjacent edge 
B2B2 unswaged during the preceding stroke of 
forging tools (Fig. 12 and Fig^ 14). along longitudi- 
nal axis CC of the working surface of forging tool 3 
and then swaged in some other radial direction 

25 (along axis /-/, see Fig. 12) at defonmation rate e 
with the result that there on blank 1 appear new 
contact area elements with width F2, constituting 
value e (0.121<e<0.124) of cross-section dimen- 
sion E of blank 1. As this take place, there in the 

30 axial zone of blank 1 starts opening chamber 5 (for 
the case of polyhedral blank the chamber is not 
illustrated). 

The above mentioned operational cycle is re- 
peated over and over swaging blank 1 around its 

35 all periphery with the result that its cross-section 
acquires dimension E' and axial chamber 5 cor- 
respondingly dimension J\ 

Although the claimed method is described by 
the example of forging a blank of square cross- 

40 section it is obvious that the same sequence of 
operations is used in forging initial blanks of cross- 
section with more edges and the same result of 
obtaining -an axial chamber in a blank is achieved. 
When forging tools 3 accomplish their back 

45 travel in direction of arrow O* blank 1 can be 
moved along axis OO in direction of arrow K (Fig. 
11) and then swaged in some other radial direction 
(along axis /-/, Fig. 12). The above mentioned 
operational cycle is repeated over and over. 

50 After having made swagings at portion M (Fig. 

11) of blank's "l length, where it is necessaf y to 
obtain the axial chamber, the blank can be turned 
around Its longitudinal axis OO In direction of arrow 
G and oriented by its adjacent edge BzB^, un- 

55 swaged during the preceding forging pass, (Fig. 12 
and Fig. 13) along longitudinal axis CC of the 
working surface of forging tool 3 (Fig. 14) and the 
indicated operational cycle can be repeated again. 
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obtained with final size of cross-section in 72.8 mm 
^measured between two opposite flat parts of the 
cross-section). The continuity of blank's material in 
the axial zone was preserved, that is, there were no 
holes. 

Thus, the claimed method of obtaining hollow 
forgings by radial forging of solid blanks makes It 
possible to obtain long hollow forgings only at 
defomnation rate 8%>f>3% and, as a result, the 
width of the contact area element is within 0.121- 
0.124 of the current cross-sectional dimension of 
the blank. Therewith it is possible for the first time 
to obtain an axial channel both along blank's full 
length and along some part of it. as well as a blind 
axial chamber without outlets to either end of the 
forging. 

The usage of the claimed method of obtaining 
hollow forgings by radial forging of solid blanks 
makes it possible to eliminate deep drilling of forg- 
ings that is used nowadays in production of long 
hollow products. As a result of that there is no 
need to have additional shop of precision machine 
tools and keep skilled labor. Besides, the utilization 
of the claimed method makes it possible to save 
up to 60-80% of metal wasted Into chips by elimi- 
nating the time-consuming process of deep drilling. 

Industriai appHcabUity 

The claimed method of obtaining hollow forg- 
ings guarantees a substantial expansion of assort- 
ment of products obtained by radial-forging. 

It is quite obvious that obtaining hollow forgings 
by radial forging of splid blanks is cheaper than 
using intermediate hollow blanks received, for in- 
stance, by rolling and piercing. 

In addition to the increase in production rate 
the new method in comparison with machining 
(deep drilling of solid intermediate blanks) has an- 
other advantage, namely, high quality deformation 
of the cast metal structure through the forging's 
wall. As a result, it Improves substantially the me- 
chanical properties of products. For Instance, it is 
possible to reach approximate parity of values for 
metal toughness in longitudinal and transversal di- 
rections of the product what is impossible to do 
with the help of other known; methods: neither by 
drilling solid forgings, nor by mandrel-forging of 
previously drilled blanks. 

Claims 
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and blank (1) is swaged in radial direction (D) 
by at least one pair of forging tools (3) first in 
one direction, whereupon it is turned around 
longitudinal axis (OO) and/or is moved in axial 
direction, and then is swaged in another radial 
direction, as this takes place deformation rate 
(f) is fixed for every swaging within 3-8% of 
the current cross-sectional dimension (E) of 
blank (1) with the result that width (F) of con- 
tact area element (4) is approximately within 
0.121-0.124 of said current cross-sectional di- 
mension (E) of blank (1 ). 

2. Method distinguished from claim 1 by the fact 
that after having had been moved in the axial 
direction blank (1) is swaged first, then turned, 
then again swaged and moved In back axial 
direction. 

3. Method distinguished from claims 1 and 2 by 
the fact that if there are several pairs of forging 
tools (3) the swaging of blank (1) is performed, 
in turn, by every pair of forging tools (3). 

4. Method distinguished from claims 1 and 3 by 
the fact that the turning of blank (1) and/or its 
movement in axial direction is done after al- 
ternate swaging by all pairs of forging tools (3). 

5. Method distinguished from claims 1,2,3 and 4 
by the fact that blank (1) is heated first to 
forging temperature being In the range of ap- 
proximately 0.65-0.80 of the melting point for 
blank's (1 ) material on Kelvin scale. 

6. Method distinguished from claim 5 by the fact 
that the surface of hot blank (1) is cooled to 
the temperature being in the range of approxi- 
mately 0.50-0.55 of the melting point for 
blank's (1) material on Kelvin scale. 
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1. Method of obtaining hollow forgings by radial 
forging of solid blanks distinguished by the fact 
that generatrix (AA) of the surface of cylindrical 55 
solid blank (1) or edge (BB) of polyhedral solid 
blank (1) it oriented along longitudinal axis 
(CC) of the working surface of forging tools (3) 
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